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Arctic Ocean Diversity
OF MARINE LIFE (ArCOD) _ Why?

Arctic warming: Less ice, warmer temperatures

Previous Septembers

Figure 1. Large panel: NRTSI-denved sea 1ce extent and concentration anomalies (in %, see color bar)
relative to NASA Standard Team means for 19882000, Median ice extent over the same period 1s
shown by the red line. Four boxes (A, B, C, and D) show MODIS validation areas (sce Figure 2). Ice
extent in the months leading to the September minimum are shown at left. At right, September sea ice
extent and concentration anomalies for the four previous minimum extent years.,
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Arctic Ocean Diversity
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OF MARINE LIFE (ArCOD) _ Why?
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qOverarching guestions -

Species inventory of the Arctic

» Species drive processes

o Latitudinal biodiversity clines? __
Bio-geographic affinities and barriers 8
« Atlantic - Pacific - Arctic — cosmopolitan

« Climate-driven range extensions?

Relationships: species distribution patterns —
environmental conditions
» Species / communities as indicators

« Ecosystem approach
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Rolf Gradinger, Bodil Bluhm, Russ
Hopcroft, Project Office, UAF

Jackie Grebmeier, Dave Kirchman
— USA

Andrey Gebruk, Boris Sirenko —
Russia

Paul Wassmann — Norway
Don Deibel — Canada

Torkel Nielsen — Denmark/
Greenland

Pedro Martinez — Germany.
Jan Marcin Weslawski - Poland




ArcOD Structure

ArcOD is an umbrella for existing and new efforts

Sloan Foundation

Funded

through

SLOAN til
4 ._2009
Y_(cont’d?)

Funding for

SFOS: NOAA $5 ArcOD office

OE, NOAA

ARO-CIFAR @UAlaska,

OBIS Data| Russian Center
Arctic node




ArcOD Mission

2 Major Missions:
Explore the current state of the Arctic diversity
Make this information available for the long term




ArcOD Mission

NOAA OE Contribution:
2 major Arctic expeditions in 2002 and 2005
some smaller scale projects (public outreach,
sample analysis)
NOAA ARQO Contribution:
Rusalca expeditions (current and future




EXxploration




cous®e Healy expedition 05
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Sea ice sampling

Corers, divers, surface melt ponds
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Standard collection
methods

Major processes
Biases

Cryptic (and boring)
to the public




Exploration
&
Science

. Visual

 Engages public
Interest




New Species of
Jellyfish
(Narcomedusae)

Common at ~1000

m - 100’s
observed in 2005
Dozens collected




Doubled the number of known comb-jellys
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) Records for squid and octopus
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Tools

— Benthic photo
platform (to
6000m)

~ ROV (to 2800m)




Collection Tools

e Box core (small animals)
e ROV and trawl (large animals)
e Healy water intake
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e Diverse Infaunao
e Abundant epifauna




New species, new record

e New species of
oristle worms

5 new records for
ared
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Deep-sea mysteries

e Who lives in these burrows?




e Science:

— Greater biodiversity (and biomass) in deep-Arctic basins
than currently appreciated in-all three major realms

— Special Issue iIn Deep-Sea Research (2007/2008)

e |nfrastructure:
— -Business office at UAF (salary, overhead)

— NOAA Research support:
e OE: summer 2005 expedition, several smaller projects
e RUSALCA: Russian US Census of the Arctic: 2008 and 2012 (2)

— Only ice free water
 Education & Outreach:
— Student participation at UAF
— School presentation (Lathrop, Little Diomede, Barrow)

— Press releases:

 NPR, Newsminer, Toronto Star, ABCnews, National Geographic
— International media releases from Pakistan to Japan (Fred Gorell)




Lesson plan
developments
with NOAA OE




Additional

Invertebra
/oological

Service activities by
ArcQOD:

‘e Idenftification keys
nstitute RAS (Sirenko)

e 9 Volumes p

anned

e Volume ll, part I:

— Currently fra

nslated into English (K. Coyle)

at ArcOD cost
— Alaska Sea Grant as Publishere
— Print first, then electronic version




Invertebrate identification keys
example: part of Euphausiids

KAloum aAs onpeaeaeHns Euphausiacea cesepHbix mopen Poccum.
Otpsa Euphausiacea.

Cemencteo Euphausiidae.

KAIOY AAS OMIPEAEAEHMS POAOB M BUAOB CEMEMCTBA Euphausiidae.

1(4). TAa3a BOAEE UAM MEHEE OKPYTAbIE, 6E3 MepeTikku (TABA. 1, puc. 2). HM 0AHAO MAPa TOPAKOMOAOB HE YAAUHEHA U HE
MPEBPALLLEHA B XBATATEAbHbIE KOHEYHOCTU (TABA. 1, pUc. 1).

2(3). Ceabmas NapPA TOPAKOMOAOB C XOPOLLIO PA3BUTbIM CETMEHTUPOBAHHBIM SHAOMOAMTOM (TABA. 1, prc. 3). (BA3aAbHbIM
YAEHWK OHTEHHYAbI C MEPENOHYATON AMCTOBUAHOM AOMACTBIO, HAMPABAEHHOM BBEPX M HA30A (TABA. 1, puc. 4). SKk30noAmT
LLIECTbIX M CEAbMbIX TOPOKOMOAOB Y OOOMX MOAOB PA3BUT, O BOCBAMOM MAPbI PYAMMEHTAPHbIN)

Poa Meganyctiphanes, M. norvegica (M.Sars,1857). (TaBA. 1, puc. 1-4).

L - A0 44 mm. ATA.CYD. 6-a. bapeHLEBO mope, APKTUYECKMU BACCEMH M MPUAEXALLIME PAMOHBI KOPCKOro mops 1M MOp$
Aantesbix. 0 - 500 m .

3(2). DHAOMOAMT CEABMOU MAPbLI TOPAKOMOAOB PYAMMEHTAPHbBIN, HECETMEHTUPOBAHHBIM MAM COCTOMUT M3 ABYX KOPOTKMX
YAEHMKOB (TABA. 1, puc. 5)

Poa Thysanoessa (4acTb). (cTp. )

4(1). TAa3a € nonepeyHon nepetsixkomn (TabA. 1, puc. 6). Btopblie (TABA. 1, puc. 7) uam 1petbn (TABA. 1, puc. 8) TOPAKOMOASI
YAAMHEHbBI M MPEBPALLLEHbI B XBATATEAbHbIE KOHEYHOCTU.

5(8). TOAbKO BTOPAS MAPA TOPAKOMOAOB YAAMHEHA M MPEBPALLLEHA B XBATATEAbHbIE KOHEYHOCTU (TABA. 1, puc. 7).
6(7). ABQ MOCAEAHMX YAEHUKA XBATATEAbHbIX HOF HECYT MOLLIHbIE LLLETUHKM HO KOHLLE M HO AQTEPAAbHbIX KPAsX (TABA. 2, pUcC.
1

Poa Thysanoessa (4acTb). (CTp. )

7(6). LLLeTMHKM HO MOCAEAHEM YAEHMKE XBATATEAbHbIX HOF OB A3YIOT KOHLLEBOM MYYOK B BUAE MOLLLHbIX AMMKAABHBIX MTOAOYEK,
AQTEPAAbHbIE KPAS ABYX MOCAEAHMX YAEHUKOB 6€e3 LLeTMHOK (TaBA. 2, puc.
2

Poa Nematoscelis, N. megalops G.O.Sars, 1883 (TabA. 1, puc. 7; TabA. 2, puc. 2)
L - A0 26 MM. Bun. KOro-3anaaHas YacTtb bapeHuesa mopd. 0 - 600 m .

8(5). ToAbKO 3 NAPA TOPAKOMNOAOB MPEBPALLLEHA B XBATATEAbHbIE KOHEYHOCTH (TABA. 1, prc. 8). (OHM C pACLLUMPEHHbIMM
MPOMOAYCAMM, HECYLLIMMM UTAOBMAHBIE LLMMbI (TABA. 1, puc. 3). SHAOMOAMT 7 TOPAKOMOAOB PYAMMEHTAPHbIM, COCTOUT U3 2
YAEHMKOB. BEPXHAT M HVDKHAL YACTU TAQ3 MOYTU OAMHAKOBOM LLIMPKHDI (TABA. 2, puc. 4))

Poa Stylocheiron, S. maximum Hansen, 1908 (Ta®A. 1, puc. 8; TabA. 2, puc. 3-4).
L - A0 33 mm. TaHok.bart. KOro-3anaaHas YacTts bapeHuesa mops (Motosckmit 3aAmB). 200 - 400 m .




AQQS /OB ArcOLb
Database — long term record
of Arctic diversity

o

Currently >22000 records; 40000 records by 2009, >100000 by 2020




NOAA and ArcO

e - very positive history
* - linkages in missions e

— Short term: ArcOD hopes o win NOAA as sponsor
for one major IPY related expedition - NOAA OE -
ArcOD legacy

e - long term view:

— NOAA: monitor the state of the oceans

Arctic Ocean Time Series: AOS (similar to BATS or
[OINY

— Census of the marine environment

 Which of the two thousand species to monitore

- Decision based on solid science — as outcome of IPY on
infernational scale




NOAA and ArcOD

ArcOD/NOAA co-operation

— Repeat and extent exploration and monitoring in
the Arctic every 5 years with intfernational team
of experts

 Train the workforce needed for future challenges

e Connect to well trained science teams (highest
scientific standard) — peer reviewed publications

e Ensure public outreach

e |[deal combination between NOAA and CoML -
_ alfhough sometimes competition, in the end to mutual
benefit of all parties involved.

 New challenges with exploration of the Arcftic
— Technology to assess diversity (from DNA to imagery)
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